We consider three types of stabilizability defined for discrete nD systems within the behavioral framework, namely: trajectory stabilizability, set-controllability to a stable behavior and stabilizability by interconnection. As a first step, we introduce and fully characterize the underlying stability notion. Then, we formalize the definitions of these properties and investigate what is the relationship among them.
Introduction
As is well known, the central idea in the behavioral approach to control is the one of interconnection. This consists in the intersection of a given behavior to be controlled with a suitable controller-behavior, in order to obtain a desired (controlled) behavior. The classical stabilization problem can be then reformulated in terms of interconnections as the search for a controller-behavior that yields a stable controlled behavior. In this context, a behavior that admits a stabilizing controller is said to be stabilizable.
On the other hand, stabilizability has also been defined in terms of trajectory concatenation. Indeed, a 1D behavior B is defined to be stabilizable if all its trajectories can be concatenated with trajectories that tend to zero as time goes to infinity, Willems (1997); as we shall see this definition can be generalized to the multidimensional case.
Still at the level of trajectory concatenation, the notion of set controllability has been introduced in Rocha and Wood (2001) . A behavior B is said to be set-controllable to a sub-behavior B * ⊂B if its trajectories can be driven to B * in the sense that they can be concatenated with some trajectory in this sub-behavior. In this framework, a stabilizable behavior could be defined as one that is set-controllable to a stable sub-behavior. This leads us to three different types of stabilization properties, which in the sequel will be referred to as stabilization by interconnection, trajectory stabilization and set stabilization, respectively. A natural question to pose is what is the relationship between all these properties. For the one-dimensional (1D) case, the results in Belur and Trentelman (2002) , Rocha and Wood (2001) and Willems (1997) allow to conclude that they are all equivalent. However the 1D techniques used in Belur and Trentelman (2002) and Willems (1997) do not extend to higher dimensions.
The main purpose of this contribution is to characterize and compare the aforementioned stabilization properties for nD behaviors defined over the discrete grid Z n . Clearly, this presupposes a definition of stability. Here we shall adapt the one introduced in Pillai and Shankar (1998) for the continuous case, which is defined with respect to given stability cones.
Some results on the stabilizability of two-dimensional systems have also been obtained in Valcher (1998) , but with a different underlying notion of stability and without addressing the relationship with stabilization by interconnection. On the other hand, the stabilization of nD behaviors by interconnection has been partially studied in Pillai and Shankar (1998) for the continuous case, but without a connection with trajectory-or set-stabilizability.
The paper is organized as follows. Section 2 contains the necessary preliminary concepts and results. In Sect. 3 we introduce the stability property to be used in the sequel and derive some new results that will be relevant for our study of stabilization. Section 4 is devoted to the characterization of the three stabilizability properties, as well as to the study of the relationship among these properties. Finally, some concluding remarks are presented in Sect. 5.
Preliminaries
In order to state more precisely the questions to be considered, we introduce some preliminary notions and results.
Kernel behaviors
We consider nD behaviors B defined over Z n that can be described by a set of linear partial difference equations, i.e.,
where U is the trajectory universe, here taken to be Instead of characterizing B by means of a representation matrix H , it is also possible to characterize it by means of its orthogonal module Mod(B), which consists of all the nD Laurent-polynomial rows r (s, s −1 ) ∈ R 1×q [s, s −1 ] such that B ⊂ ker r (σ , σ −1 ), and can be shown to coincide with the R[s, s −1 ]-module RM(H ) generated by the rows of H , i.e., Mod(B) = RM (H (s, s −1 ) ).
